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THE OCTOBER MEETING OF THE AMERICAN 
MATHEMATICAL SOCIETY. 


THE one hundred and twenty-fifth regular meeting of the 
AMERICAN MATHEMATICAL Society was held in New York 
City on Saturday, October 28, 1905. The attendance at the 
two sessions included the following thirty members of the 
Society : 

Professor D. P. Bartlett, Professor G. A. Bliss, Dr. W. H. 
Bussey, Professor F. N. Cole, Miss E. B. Cowley, Dr. W. S. 
Dennett, Professor L. P. Eisenhart, Professor T. S. Fiske, Mr. 
S. A. Joffe, Dr. Edward Kasner, Professor C. J. Keyser, Dr. 
G. H. Ling, Professor E. O. Lovett, Professor James Maclay, 
Dr. Max Mason, Professor H. B. Mitchell, Dr. C. L. E. Moore, 
Professor W. F. Osgood, Professor James Pierpont, Miss I. M. 
Schottenfels, Professor D. E. Smith, Professor P. F. Smith, 
Dr. C. E. Stromquist, Professor J. H. ‘Tanner, Professor H. D. 
Thompson, Miss Mary Underhill, Professor J. M. Van Vleck, 
Professor Oswald Veblen, Professor J. W. Young, Professor H. 
S. White. 

The simultaneous meeting of the American Physical So- 
ciety afforded opportunity for the cultivation of cordial rela- 
tions. The luncheon in the interval between the sessions and 
an informal dinner in the evening was arranged to bring the 
members of the two Societies into closer communion. 

At the meeting of the Mathematical Society President W. 
F. Osgood occupied the chair. The Council announced the 
election of the following persons to membership in the Society : 
Professor O. P. Akers, Allegheny College ; Dr. R. B. Allen, 
Clark University ; Professor Ernesto Cesiro, University of 
Naples ; Lieutenant Colonel A. J. C. Cunningharh, London, 
Eng.; Miss M. E. Decherd, University of Texas ; Mr. W. W. 
Hart, Shortridge High School, Indianapolis, Ind.; Mr. H. N. 
Olsen, Bethany College; Mr. F. H. Smith, Southwestern 
Christian College. Twelve applications for membership in the 
Society were received. 

A list of nominations for officers and other members of 
the Council was adopted and ordered placed on the official bal- 
lot for the annual election at the December meeting. Dr. W. 
H. Bussey was appointed assistant secretary of the Society. 
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The President was authorized to appoint a committee to arrange 
for the summer meeting and colloquium for 1906. The mem- 
bers of this committee are Professors Maschke, Pierpont, P. F. 
Smith, H. S. White, and the Secretary. A committee was also 
appointed to audit the Treasurer’s accounts for the current year. 

The following papers were read at this meeting : 

(1) Professor W. B. Carver: “On the Cayley-Veronese 
class of configurations.” 

(2) Professor James PreRpvonT: “ Multiple improper inte- 
grals.” 

(3) Dr. Epwarp Kasner: “On the geodesics passing 
through a given point of a surface.” 

(4) Professor H. S. Wurre: “ Poncelet quadrilaterals on a 
curve of the third order and a conic.” 

(5) Dr. Max Mason and Professor G. A. Buiss: “ A prob- 
lem of the calculus of variations in which the integrand func- 
tion is discontinuous.” 

(6) Professor G. A. MILLER: “Groups generated by two 
operators which transform each other into the same power.” 

(7) Dr. Burke Smiru: “ Determination of associated 
surfaces.” 

(8) Professor L. P. Etsennart: “ Certain triply orthogonal 
systems of surfaces.” 

Professor Carver’s paper was presented to the Society 
through Professor T. S. Fiske. This paper was read by title as 
were also the papers of Professor Miller, Dr. Smith, and Professor 
Eisenhart. Professor Carver’s paper was published in the 
October Transactions. Abstracts of the remaining papers fol- 
low below. The abstracts are numbered to correspond to the 
titles in the list above. 


2. Professor Pierpont’s paper was a continuation of his 
paper read at the April meeting of the Society. In that paper 
he developed the theory of outer multiple proper integrals. In 
the present paper the cases that either the integrand or field of 
integration become infinite are treated. The notions of cell and 
of division of space into cells developed in the former paper 
play a fundamental role in the present paper. In addition, the 
notions of uniform and regular evanescence of the singular 
integral, here introduced for the first time, enable the author to 
develop the theory of improper integrals with great simplicity. 


3. If the geodesics passing through a given point O of a sur- 
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face are projected orthogonally upon the tangent plane at that 
point, a system of plane curves is obtained with, in general, 
inflexions at O. The only cases where the projected curve has 
third order contact with its tangent line arise (1) when the 
geodesic starts from O in a principal or asymptotic direction, 
or (2) when O is an umbilic. In the latter case there are three 
exceptional curves in the system having fourth order contact 
with their tangent lines. Dr. Kasner next considers the pro- 
jection of the geodesics passing through a point O’ in the 
neighborhood of O; this leads to an interesting correspondence 
analogous to that of conjugate directions. Incidentally, a 
number of geometric interpretations of quantities of the third 
order in the theory of surfaces are brought to light. 


4. Under certain conditions a triangle can vary freely with 
its vertices sliding upon a plane cubic curve and its sides con- 
tinually touching a curve of the second class. Professor White 
shows that in this case necessarily a quadrilateral varies in the 
same way, with its six vertices on the cubic. The analytic 
conditions, three in number, are found by means of results con- 
tained in his paper on “Twisted cubic curves that have a 
directrix ” (Transactions, volume 4 (1903)). 


5. In a medium in which the index of refraction is variable, 
a ray of light usually follows the curve on which the time of 
passage isa minimum. The time is expressible as a definite 
integral, so that the problem of the determination of the path 
is one belonging to the calculus of variations. If the ray passes 
from one medium to another the path will have an angle at the 
dividing surface, where the index of refraction is discontinuous. 
This suggests at once the subject of the paper of Dr. Mason 
and Professor Bliss: the study of the problem of the calculus 
of variations in the plane when the function under the integral 
sign is discontinuous along a given curve. Some of the well- 
known results with regard to necessary conditions.apply at 
once. The more important parts of the paper are the discus- 
sions of the condition corresponding to Jacobi’s in the usual 
problem, the construction of a field, and the derivation of 
sufficient conditions for the integral to be a minimum. 


6. Let t,, ¢, be any two operators which transform each other 
into the a power. Since their commutator, ¢7't7't,t,=t"'=t,~’, 
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is commutative with each of these operators, the group G 
generated by t,, ¢, is the direct product of its Sylow subgroups. 
From the same relations it follows that the orders of ¢,, t, are 
divisors of (2 — 1). In particular, two distinct ‘operators can- 
not transform each other into their squares but they may be so 
chosen as to transform each other into any other power which 
is not zero. Professor Miller first considers the case when 
a — 1 is a prime number and finds that there are just one abelian 
and one non-abelian group which are generated by such oper- 
ators. In particular, the quaternion group is the only possible 
non-abelian group which is generated by two operators which 
transform each other into their third powers. This group may 
also be defined by the fact that it is generated by two non-com- 
mutative operators which transform each other into their 
inverses. 

When 2—1 =p”, p being a prime, there are 4m(m-+ 1) 
non-abelian groups which are generated by two operators which 
transform each other into the a power. The orders of the two 
generators must be equal to each other and all of these groups 
are conformal with abelian groups except when p=1 and 
m= 1. In this special case we arrive at the quaternion group, 
as noted above. As G is the direct product of its Sylow sub- 
groups the case where a — 1 is not a power of a prime is readily 
deduced from this case. Since the abelian Sylow subgroups 
present no difficulties, the author has confined his attention to 
the case where all the Sylow subgroups are non-abelian. In this 
case the two generators ¢,,¢, are of the same order, and the num- 
ber of possible groups which may be generated by ¢,, t, has been 
determined. 


7. Dr. Smith develops a method for finding the associate of 
a given surface when it is referred to its asymptotic lines. The 
formulas developed enable one to write down the cartesian 
coordinates of the associated surfaces at once, after one has 
solved an equation of the Laplace type. It is also shown how 
one can obtain the equations of pairs of associated surfaces by 
solving an equation of the Laplace type and performing six 
quadratures. 


8. In the April number of the American Journal of Mathe- 
matics Professor Eisenhart discussed surfaces with the same 
spherical representation of their lines of curvature as pseudo- 
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spherical surfaces ; for the sake of brevity they are referred to 
as A-surfaces. In the present paper he discusses the triply- 
orthogonal systems in which one family of surfaces are of this 
kind and calls such a system an A-system.. With each A-sur- 
face of such a system there is associated a pseudospherical sur- 
face, namely, the one with the given representation of its lines 
of curvature. It is shown that all of these associated surfaces 
form part of another triply orthogonal system ; hence all the 
A-systems are obtained from pseudospherical systems by trans- 
formations of Combescure and Darboux. In the former paper 
transformations of A-surfaces were discovered which are gen- 
eralizations of the transformations of Bianchi and Backlund 
for pseudospherical surfaces. The determination is made of 
the transformations changing all the A-surfaces of an A-system 
into other A-surfaces forming a family of a new A-system. 
The following particular A-systems are considered: 1), when 
the associated pseudospherical surfaces form part of a system of 
Weingarten ; 2), when the orthogonal trajectories of the A-sur- 
faces are plane, or the lines of curvature in one system upon 
these surfaces are plane; 3), when the orthogonal trajectories 
of the A-surfaces have constant curvatures ; 4), when the lines 
of curvature in one system are spherical, or the transformed sur- 
face, under right angle, have this property ; 5), when one of 
the other families of surfaces of an A-system contains only 
spheres ; and 6), when the A-surfaces of an A-system are sur- 
faces of Bianchi of the elliptic, parabolic or hyperbolic types. 


F. N. 
Secretary. 


THE SEPTEMBER MEETING OF THE SAN 
FRANCISCO SECTION. 


THE eighth regular meeting of the San Francisco Section of 
the AMERICAN MATHEMATICAL Society was held at the Uni- 
versity of California, on Saturday, September 30, 1905. The 
following seventeen members were present : 

Professor R. E. Allardice, Professor G. C. Edwards, Pro- 
fessor M. W. Haskell, Professor D. N. Lehmer, Professor A. 
O. Leuschner, Dr. J. H. McDonald, Dr. W. A. Manning, 
Professor G. A. Miller, Professor H. C. Moreno, Dr. B. L. 
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Newkirk, Professor C. A. Noble, Dr. T. M. Putnam, Mr. 
Arthur Ranum, Professor Irving Stringham, Mr. L. C. Walker, 
Professor A. W. Whitney, Professor E. J. Wilczynski. 

Professor M. W. Haskell presided during the two sessions. 
The following officers were elected for the ensuing year: Pro- 
fessor R. E. Allardice, chairman ; Professor G. A. Miller, sec- 
retary ; Professors E. J. Wilczynski, D. N. Lehmer, G. A. 
Miller, programme committee. 

The following papers were read at this meeting : 

(1) Professor C. A. NoBLE: “ Note on loxodromes.” 

(2) Dr. W. A. Mannine: “Groups in which more than 
half of the operators may correspond to their inverses.” 

(3) Professor M. W. HasKELL: “ A new canonical form of 
the binary sextic.” 

(4) Professor A. O. LEUsCHNER: “On a new method of de- 
termining orbits.” 

(5) Mr. ArtHUR Ranum: “The representation of linear 
fractional congruence groups with a composite modulus as per- 
mutation groups.” 

(6) Professor E. J. WrLczynsk1: “On a system of partial 
differential equations in involution.” 

(7) Professor G. A. MILLER: “ The groups which contain 
only three operators which are squares.” 

(8) Professor R. E. Moritz: “On logarithmic involution, 
the commutative arithmetic process of the third order.” 

(9) Professor L. E. Dickson : “ The abstract group simply 
isomorphic with the general linear group in an arbitrary field.” 

(10) Professor L. E. Dickson : “ The abstract group simply 
isomorphic with the symmetric group.” 

(11) Professor M. W. Haske: “ On a class of covariants 
of order n which give rise to a birational transformation.” 

In the absence of the authors the papers by Professors Moritz 
and Dickson were read by title. Abstracts of all the papers 
are given below. The abstracts are numbered to correspond to 
the titles in the list above. 


1. If the sequence of meridians and of parallels of latitude 
on a surface of revolution be so determined as to cover the sur- 
face with a network of similar rectangles, the diagonals of 
these rectangles will be loxodromes. The determination of the 
appropriate sequence involves a simple differential equation, 
the solution of which leads, by quadrature, to the finite equation 


| 
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of the co” loxodromes on the surface. Professor Noble’s paper 
is a contribution to the methods of determining these loxo- 
dromes but does not claim any new results. 


2. Professor Miller has called attention to the fact that a 
group is abelian if more than three fourths of its operators may 
be made to correspond to their inverses. Dr. Manning shows 
that if just three fourths or just two thirds the operators of a 
group may correspond to their inverses, certain groups of com- 
paratively simple composition are determined. If more than 
two thirds, then three fourths or all the operators of the group 
may be made to correspond to their inverses. 


3. It is well known that the binary sextic can be expressed 
as the sum of four sixth powers in an infinity of ways, but not 
much use has been made of such a canonical form owing to its 
lack of definiteness. Professor Haskell shows that an assumed 
relation between the four linear forms involved gives rise to a 
number of useful canonical forms. For instance, the reduction 
is possible in two ways if the linear forms in question be equian- 
harmonic, in three ways if they be harmonic, in one way if 
a certain simultaneous covariant of their product and of the 
given binary sextic vanishes. In this last case the product is 
a covariant of order four and degree five. 


4. Professor Leuschner’s paper was very closely related to 
the one presented at the last meeting of this Section. It indi- 
cated some further applications of the “short method” and 
gave instances of the amount of time that could be saved by 
means of it. The application to the determination of the orbit 
of the seventh satellite of Jupiter was given in some detail. 


5. The congruence group of linear fractional substitutions in 
one variable, whose modulus m is composite, is represented by 
Mr. Ranum as a transitive permutation group on the totality of 
symbols of the form [a, 6], or a/b, such that the greatest com- 
mon divisor of a, 6, and m is 1, and the symbols [a, 6] and 
[ka, kb] are identical. If 


i=n 
n= I] pis 
i= 


then the number of symbols is 
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i=n 1 1 


Every separation of m into factors r and s prime to each 
other gives rise to two sets of imprimitive systems of the group, 
viz., the systems of symbols which are congruent to one another, 
mod r and mod s, respectively. Moreover, if m contains a 
power of a prime higher than the first (m = p*r), then there are 
sets of imprimitive systems of symbols which are at the same 
time congruent to one another, mod 7 and mod p’*, for every 
value of k from 1 to a2—1. Corresponding to every set of 
systems of imprimitivity there is an invariant subgroup for 
which they are sets of intransitivity. 


6. In general the simultaneous system of partial differential 
equations 


Ox? OxOy Ox oy , 
+b’ +e as +d'z 
oy’ Ox Oy 


has four linearly independent solutions, say z,,--- , Upon 
this fact may be based a projective differential geometry of 
surfaces. If however, certain relations are satisfied between 
the coefficients, the common solutions of the two equations may 
depend upon an arbitrary function. This is the case in which 
the two equations are said to be in involution. Professor 
Wilczynski examines this exceptional case and finds that it 
corresponds to the case of developable surfaces. The projective 
differential geometry of all non-developable surfaces may there- 
fore be based upon the invariant theory of system (1). 


7. Every group besides the abelian group of order 2* and of 
type (1, 1,.1, ---) contains at least two’ operators which are 
squares of other operators in the group. If there are only two 
such operators they constitute an invariant subgroup and the 
corresponding quotient group contains only one operator which 
is a square. All the groups which satisfy this condition have 
been determined. Professor Miller’s paper is devoted to a 
complete determination of the groups involving just three 
operators which are squares. The main results may be stated 
as follows: All these groups are direct products of the abelian 


| = 
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group of order 2’ and of type (1, 1, 1, ---) into the cyclic 
group of order 3, the symmetric group of order 6, or a group 
of order 28. When 8 = 4, there are two such groups of order 
2°. When 8=5, there are three; when 8>5 there are 
four. In the last case, two of the groups have a commutator 
subgroup of order two while the other two have a commutator 
subgroup of order four. Each of these four groups has ex- 
actly 2°-? — 1 subgroups of order 2°-'. The paper has been 
offered to the Transactions for publication. 


8. Eisenstein, Woepcke, Paugger, Gerlach and De Morgan 
have attempted to set up manageable processes of higher orders 
than the third by following analogies of form or structure of 
the ordinary processes. All these attempts were unsuccessful, 
except De Morgan’s, whose definition seems however arbitrary 
and artificial. Professor Moritz points out that simplicity of 
form, or unity in structure, however desirable, are less essential 
than unity in fundamental laws. The principle of permanence, 
which has governed the extension of the number body, should 
be recognized in the extension of the number processes. This 
principle demands that ordinary involution, a’, be replaced by 
the process a °*’ which may be appropriately termed logarithmic 
involution. From this in turn the principle of permanence 
leads directly to the higher processes of De Morgan. Logarith- 
mic involution obeys all the laws of the two lower processes 
and could be made to serve the purposes of ordinary involution. 
The paper is accompanied by two tables, one for performing 
logarithmic involutions directly, the other by means of loga- 
rithms. It will be offered to the Annals of Mathematics for 
publication. 


9. It is shown in the paper of Professor Dickson that the 
group of all n-ary linear homogeneous substitutions of determi- 
nant unity in any given field F is simply isomorphic with the 
abstract group generated by the operators B,,(i,j = 1, 

n;i+ ranging over F’), subject to the re- 
lations B,,, By, commutative with B,,,, B 


= 


= By By Bu, By = B; B, 


Jipvk- 


Bu Bu, Bi 
fork =X +v-+ + 0, where i, j, k, 1, are any distinct in- 
tegers =n while X, v are any marks of F subject to a condi- 
tion only in the last set of relations. In the concrete group, 
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B;;, represents the substitution which alters only &, replacing 
it by &, + rE. 

Another symmetric definition employs the generators B,,,,, 
and (i= 1, 2, ---,— 1 variables). 

As corollaries are deduced symmetric definitions of the ab- 
stract groups isomorphic with the linear fractional and linear 
non-homogeneous groups on n — 1 variables. 


10. In his second paper Professor Dickson points out that 
the symmetric group on n letters is simply isomorphic with 
the abstract group generated by the operators T, = T, 
(i,j =1,---, n; t+ 7) subject to the relations 77, = z 
= T,, T, commutative with T,, when i,j, k, 1, are 
all distinct. The proof is immediate. Another symmetric 
definition by fewer generators is due to Professor Moore, Pro- 
ceedings of the London Mathematical Society, volume 28, page 357. 


11. Professor Haskell has shown before that there is a bi- 
rational transformation between the coéfficients of a binary 
cubic and of its cubicovariant. In seeking for a generalization 
of this relation he finds that the binary n-ic, if n= 4m — 1, 
possesses a covariant of order n whose coefficients are then 
related to those of the ground form ; if n = 4m, there is such a 
relation provided a certain invariant vanishes; while for 
n= 4m-+1 or n= 4m + 2, there is no covariant bearing this 
property. 

The next meeting of the Section will be held at Stanford 
University on February 24, 1906. The newly elected officers 
will begin their term of office with this meeting. 

G. A. MILLER, 
Secretary of the Section. 


NOTE ON LOXODROMES. 


BY PROFESSOR C. A. NOBLE. 


(Read before the San Francisco Section of the American Mathematical 
Society, September 30, 1905. ) 

A LOXODROME is a curve on a surface of revolution which 
meets the meridians at a constant angle. If the meridians and 
the parallels of latitude on such a surface can be so selected as 
to constitute a network of similar infinitesimal rectangles, the 
diagonals of these rectangles will give loxodromes. 
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Let the surface be given by 


x= p(u)cosv, y=p(u)sinv, 


The meridians are the curves v= const., the parallels the 
curves u = const. 
Let the network be conditioned by prescribing for u and v 
the increments 
du = a(u)-e, dv=e, 


where e is an infinitesimal and a(u) a function to be determined. 

Two consecutive rectangles of the network, e. g., those with 
corresponding vertices at (u,v) and (wu + du, v + dv) respec- 
tively, will be similar if the angle between the two diagonals 
of the network which pass through (u, v) is equal to the corre- 
sponding angle between the two diagonals of the network which 
pass through (vu + du, v + dv). The condition for this equal- 
ity, to within second order infinitesimals, is 


a’(u) "(u 
(= VP OP, 


where accents denote differentiation. 


This relation yields 
a(u) = p- (“= const.). 


o(u) 
The diagonals passing through (u, v) are given by 


that is, by 
o(u) 
v= 4f du+B (A, B = const.). 


This, then, is the finite equation of the 00? loxodromes on a sur- 
face of revolution. 
For the spheroid formed by the revolution about the z axis 
of the ellipse, 
z=bsin u, 


the above equation becomes 


| du 

dv = a(u)’ 
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v= A| Jelog| cost u— +eV1—(1+ ut 


where e denotes the eccentricity of the ellipse. For the unit 
sphere this reduces to 


v= A log tan(5 +7) +B. 


It is obvious, and well known, that if the sphere be stereo- 
graphically projected upon the plane of the equator, the loxo- 
dromes will map into logarithmic spirals. The equation of 
these spirals can be found readily, with the aid of the principle 
that every conformal mapping of one surface upon another 
transforms the 2? minimal curves of the one surface into the 
co? minimal curves of the other. The minimal lines on the 
unit sphere are given (Scheffers : Einfiihrung in die Theorie der 
Flichen, page 64) by 

u 


i = log tan ( eo ) + iv = const., 
2 4 

6 = log tan 9 + Z — ww = const. 


If these lines are selected as parameter lines, the equations of 
the sphere become 
—1 
uo + 1 


and the loxodromes on the sphere become 


Stereographic projection establishes the relations (Scheffers, page 
80) 


+3) 


cos~! =A log B. 
2V uw 
| 
i 
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between the codrdinates Z, 7 in the plane of projection, and 
the minimal parameters %, 6 on the sphere. These relations 
yield, as the equation of the curves into. which the loxodromes 
project, 
cos~' 
V#+ 

or, in polar coérdinates, 

p (a, 8 = const.). 


The case of the oblate spheroid is interesting, in that the 
loxodromes on it project stereographically into the same spirals 
as do the loxodromes on the sphere which is tangent to the 
spheroid along the equator. 


BERKELEY, October, 1905. 


STOLZ AND GMEINER’S FUNCTION THEORY. 


Einleitung in die Funktionentheorie. Abteilung I. By Orro 
Srotz and J. Anton GMEINER. Leipzig, B. G. Teubner. 
1904. vi+ 242 pp. 


THE Funktionentheorie of Stolz and Gmeiner is a working 
over of certain parts of Stolz’s Allgemeine Arithmetik which 
do not appear in the new Stolz and Gmeiner’s Theoretische 
Arithmetik. The two new books are evidently to be thought 
of together as a single course in the elements of analysis. The 
contents of the Theoretische Arithmetik correspond in a gen- 
eral way to sections 1 to 7, part of 10, and most of 11 of 
volume I, and of sections 1, 2, 6, and part of 5 of volume II of 
the Allgemeine Arithmetik. The Theoretische Arithmetik 
begins with the theory of whole numbers ; then, after discussing 
the system of rational numbers, positive and negative, develops 
for the real and ordinary complex numbers the theory of addi- 
tion, subtraction, multiplication, division, exponents ‘and loga- 
rithms. In the course of this development appears a short dis- 
cussion of complex numbers of n units, including quaternions, 
some geometric applications, and the fundamental theorems on 
infinite series. 

The Funktionentheorie, on the other hand, corresponds to 
sections 9, 11, and part of 10 of volume I, and to sections 3, 4, 
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7, 8, and part ot 5 of volume II of the Allgemeine Arithmetik. 
The first Abteilung, which is before us, contains the general 
subjects of functions of one and of several variables, and the 
special subjects of rational integral functions and of power series 
in one or two variables. In the second part the authors promise 
to treat criteria for the convergence and divergence of series, 
Weierstrass’s theory of analytic functions of one variable, circular 
functions, infinite products, finite and infinite continued fractions. 

Function theory is understood in a different sense from that 
of mere continuity considerations. For example, Abschnitt 
TV, on rational integral functions, contains an extensive portion 
of what is ordinarily called algebra — divisibility, highest com- 
mon factor, etc. On the other hand, the operations of infi- 
nitesimal calculus are excluded. D_ f(x) is indeed defined for 
rational integral functions and for power series, but by an alge- 
braic definition, and not by a direct limiting process. 

The intention of the authors seems not to be to develop the 
exceedingly general theorems that are possible in function 
theory and then to get the applications to particular functions 
from these as special cases. They rather aim to complete 
the theory of the simpler functions alone, proving the general 
theorems only where they are needed for the cases of rational 
functions or of analytic functions. The exposition of real 
function theory in the ordinary sense goes but little beyond the 
definitions. 

The argument in favor of this mode of exposition is of 
course that in order to understand the “ordinary functions ” 
one does not need or wish to give his attention to the refine- 
ments necessary for the general theorems. But there are certain 
general theorems, treated in a very cursory way by our authors, 
to which this argument does not seem to apply with great force. 
For example, in proving Weierstrass’s theorem on double series 
(page 206) they find it necessary to go clear back to first princi- 
pies instead of referring to a theorem about the equality of 
LL, f(z, y) and LL, f(x, y) as they might easily have done if 
their analysis of this equality had been at all profound. The 
effect in this case is that the reader is subjected to practically 
all the difficulties of the general theorem in proving the special 
case at a time when his interest is in the elegant and rapid de- 
velopment of the theory of analytic functions rather than in 
the niceties of real function theory. Another consideration is 
that the demonstration of a theorem like the one about 
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LL, f(a, y) = L,L,f(x, y) in a special case is less likely than in 
the general case to bring out the issue essentially involved and 
is more likely to impress the reader as a mere cloud of symbols. 

Another instance in which it seems to the reviewer that there 
would be a gain in using general principles of broader scope is 
the class of theorems expressing connections between the be- 
havior of a function on an interval and at a point or points. 
Examples are the theorem of uniform continuity and the theorem 
that if a function f(x) has on an interval a least upper bound 
6, there will be a point in every neighborhood of which f(x) 
has the least upper bound 6. The method of proof of Stolz 
and Gmeiner is the familiar one, to divide the interval on which 
a function is supposed to possess a certain property into e (e= 2) 
equal parts. On at least one of these parts the function has the 
same property. The process is then repeated, and so on. 

To go through this soporific ritual whenever we meet one of 
these theorems seems to the reviewer just as much in the spirit 
of modern mathematics as it would be actually to multiply out 
(a + 5)" whenever we meet it in a special case, instead of using 
the binomial theorem. The modern way is to prove once for 
all a general theorem about classes of segments which may be 
cited in the special cases. One form of such a proposition is 
the Heine-Borel theorem to which we have referred in a former 
number of the BULLETIN.* Another useful form is the theorem 
of Cantor which is to be found on page 48, volume IT of the 
Lezioni di analisi infinitesimale of G. Peano. Of course it will 
be objected that these theorems about classes of segments, like 
the theorems about point sets, are very abstract. But one must 
always have recourse to abstractions if he wishes to avoid tire- 
some repetitions of the same idea. 

Another instance of the tendency of our authors to avoid the 
more general concepts is that the definition of continuity at a 
point (page 36) requires that there shall be an interval includ- 
ing the point upon every point of which the function is defined. 
So far as the reviewer observed there was no theorem whose 
demonstration was facilitated by this restriction. Another 
curiosity is in the definition of a variable (page 1): “ Unter 
einer reellen Verinderlichen versteht man ein Zeichen, das 
unbegrenzt viele reelle Zahlen deren jede villig bestimmt sein 
muss, bedeuten kann.” The phrase which we have italicized 


* The Heine-Borel Theorem, BULLETIN, vol. 10, p. 436. 
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appears again on page 114 in the definition of a complex vari- 
able and in other places. But what sort of a thing is a number 
which is not fully determined? We cannot believe that any 
clearness is gained by introducing such redundancies. 

In “ geometrically representing” a real function (pages 61- 
62) the authors believe it necessary to limit attention to such 
graphs as are composed of a finite number of straight or of con- 
vex curved segments. This, because only such curves can be 
constructed by mechanical means. 

Throughout the book we get the impression that geometry 
is thought of, not as a science with the same logical ideals as 
arithmetic, but as a more or less unorganized mass of intuitions. 
For the purposes of analysis these intuitions are connected 
mainly with the notion of marking on a blackboard or a piece 
of paper. A corollary of this comment is that questions of 
topology (or analysis situs) are avoided as far as possible. 
Where it is not possible to avoid them, as in the complex 
variable theory, geometric notions are used without anything 
like the keen analysis that is expended on the corresponding 
arithmetical ideas. Compare pages 115, 116, 199. 

The attitude toward geometry here complained of, and to a 
large extent the other objects of complaint, are not characteristic 
of this book alone, but of the whole extreme arithmetizing ten- 
dency in analysis. The criticism is made from the point of 
view of those who believe that rigor is not much more difficult 
in geometry than in arithmetic and that by the use of the gen- 
eralizations and the illuminating language of geometry a much 
greater elegance can be obtained than by a’strictly arithmetical 
method. It is made moreover with a thorough realization that 
the points attacked can all be strongly defended. 

Commendation of this particular book is the easier on account 
of the elegance of its literary style. It is well arranged both 
in its large and in its small divisions. The language is gen- 
erally clear and simple — though in some of the ¢ and 6 argu- 
ments the interdependences of the various epsilons are not 
sufficiently indicated. The references to the sources and history 
of the theories treated are satisfactorily complete without being 
too verbose. The definitions are followed by good illustrative 
examples. Each of the five Abschnitte is followed by an inter- 
esting collection of Ubungen. There is in general such an 
effect of dignity and maturity of thought that one feels that the 
book could be but little improved without changing its whole 
method. 
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An interesting question very well handled is the use of the 
symbols oo, + 00, — oo. With the real number system can be 
associated two extra symbols, + oo and — oo, having order re- 
lations with the rest and serving as the upper and lower 
bounds of the number scale (pages 1, 3). With the number 
system can be associated one extra symbol, oo, having opera- 
tional relations with the rest (page 6). That is, if the variable 
x be represented by pairs of ‘numbers {z,, x,} such that 2 is 
represented by the class [{x,, x,}] for which 2,/x, =, then 
one excludes from consideration {0, 0} and represents the class 
{2,0} by oo. The symbol oo is thus essentially without alge- 
braic sign. On page 10 we find oo as a value of a function in 
case of a finite number of infinite discontinuities and on page 
37 we find the notion of continuity at oo. 

The book is well printed, as the books of this publisher gen- 
erally are. We have noted only three typographical errors. 
They should be corrected as follows : 

Page 78, 18th line from bottom read ¢$(y) for (2). 

Page 88, 11th line from bottom read a + 6, fora <68,. 

Page 142, ‘14th line from bottom read (n—7r—1) for 
(n—p—r—1). 

OswALD VEBLEN. 

PRINCETON, N. J., 

September, 1905. 


CESARO-KOWALEWSKI’S ALGEBRAIC ANALYSIS 
AND INFINITESIMAL CALCULUS. 


Elementares Lehrbuch der Algebraischen Analysis und der Infini- 
tesimalrechnung. Von E. CrsAro. Deutsch von G. Kow- 
ALEWSKI. Leipzig, B. G. Teubner, 1904. 8vo. 6+894 pp. 


THE above work, which was translated from the author’s 
manuscript, is a revision of the Analisi Algebrica (1894) and 
the Calcolo Infinitesimale (1897). While the text is somewhat 
changed, the revision consists mostly in rearrangement partly 
made necessary by publishing the two books as one. The book 
is the outgrowth of lectures by Cesaro on algebraic analysis given 
simultaneously with a course on analytic geometry. The stu- 
dent is referred to such writers as Dini, Weber, Stolz, Jordan 
for more extended discussions of the principles, but the author 
has given great weight to the application of the principles de- 
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veloped, and there results an attractive and usable book on the 
calculus. 

The book is attractive in appearance. Headings are given 
so that reference to any topic can be made readily, but this 
might have been aided by a full table of contents instead of a 
single page. Throughout the work enough references are made 
to the authors of noted theorems and to original articles to give 
the student a fairly good idea of the historic development of 
the subject. 

We proceed to give a brief outline of the subject matter. 
The work is divided into seven books. 

Book I. Determinants, linear and quadratic forms. —A 
short discussion of invariants and the reduction of a binary 
form to its canonical form is given. 

Book IT. Irrational numbers, limiting values, infinite series 
and products. — Under the title limiting values the limit of 
the last term of a sequence of numbers is discussed, the first 
part being devoted to the existence of the limit and the second 
part to its calculation. In this chapter the student makes 
his first acquaintance with the e proof, first used in some simple 
demonstrations, which, however, bring out clearly the purpose 
for which the quantity € was introduced. After this discussion 
of limiting values, series are taken up and the criteria for con- 
vergence are discussed at some length and some well chosen 
examples given. The book closes with a short discussion of 
infinite products, the necessary and sufficient condition in order 
that an infinite product converge toward a finite limit (not 
zero) are derived. The principal illustration used is the gamma 
function, which is defined as the infinite product 


1 2 3 
T@+1)= 


instead of the definite integral as usual. 

Book III. Theory of functions. — The following subjects 
are discussed: functions of one real variable, convergence of a 
function toward a limit, derivative, continuity, development of 
functions in series, and functions of several variables. Functions 
are defined, according to Dirichlet, as single valued functions. 
Throughout this book considerable importance is attached to 
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the mean value theorem. A great many theorems usually 
proved in American text books by means of Taylor’s series 
are proved here by the use of the mean value theorem. These 
theorems are discussed and applied both with and without a re- 
mainder. To show the necessity for the vanishing of R,, the 
function f (x) — e~'* is expanded by Maclaurin’s series, and as 
e~'™ and all its derivatives vanish for x = 0 the expansion is 
the same as the expansion of f(a) and therefore fails. Noth- 
ing impresses upon the mind of the student the necessity for 
R,=0 so much as to see such an example. Throughout the 
work the conditions such as the above, which are apt to impress 
the student as being made to be on the side of safety, are shown 
to be necessary by means of:a well chosen example. 

Book IV. Complex numbers and quaternions.—In the 
discussion of imaginaries the author makes the greatest depart- 
ure from the general method pursued. Imaginaries are defined 
by the Argand diagram, which, though elegant, seems to be 
rather out of keeping with the analytic development of the re- 
mainder of the book. A short discussion of functions of a 
complex variable is also given, but as no further mention is 
made of the subject it is sufficient. Quaternions are defined 
and discussed as an extension of imaginaries. 

Book V. Algebraic equations. — The book is divided into 
two main parts : existence and number of roots, and solution of 
equations. Elimination is treated before the existence of a root 
is proved, and Euler’s method of elimination is given without 
the assumption of a root. An attractive though short treat- 
ment of symmetric and multiple-valued functions of the roots 
is given. The invariants of the binary form are given as func- 
tions of the roots. In giving the methods of approximate solu- 
tions it is noticeable that Horner’s method is omitted. 

Book VI. Differential caleulus.— The term differential 
calculus is used in the sense that differentials and not deriva- 
tives are used. In fact different words are used for the opera- 
tions of finding differential and derivative. The book opens 
with a clear discussion of differentials in which various assump- 
tions as the nature of differential are made and discussed. 
Change of variable is first discussed by means of differentials. 
In the early part of the book one is made to see clearly both 
the advantages and disadvantages of using differentials. Deriv- 
ation in a given direction, so useful to the physicist, is dis- 
cussed briefly but to the point. The Jacobian, Hessian, and first 
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and second differential parameters are also treated at some 
length. The remainder of the book is taken up with the ap- 
plications of the differential calculus to geometry, including the 
theory of twisted curves and the differential geometry of sur- 
faces. In the differential geometry ordinary 2, y, z coordinates 
are used, just a slight mention being made of gaussian codrdi- 
nates. The care with which definitions are given deserves special 
notice : for example, an envelope is defined as the limit of the point 
of intersection of consecutive curves of the family f(x, y, 2) = 0, 
or if the curves do not intersect as the locus of the points whose 
distance apart is an infinitesimal of higher order. This last 
statement brings under the definition the envelope of such fam- 
ilies as y = (2 —a)*, which is not included by the definition 
given by Salmon and others. 

Book VII. Integral caleulus.—In the applications of the 
differential calculus a few problems which required the finding 
of the antiderivative were solved ; but here, after mere men- 
tion of integration as the inverse of differentiation, it is defined 
as a summation. The conditions for the existence of 


f 


the conditions for the integrability of a series, etc., are clearly 
and elegantly set forth. The various methods of integration 
are discussed quite fully, especially integration by substitution, 
but unfortunately no good example is given of the absurd 
results obtained by an unwise use of the method. The prin- 
cipal applications made of the integral calculus are finding 
lengths and areas of plane curves and area and volume of sur- 
faces. The book closes with a short but fairly complete chapter 
on differential equations, treating especially those types which. 
are integrable, but such ones as the Riccati equation are dis- 
cussed at some length. 

The appendix contains chapters on the Weierstrass func- 
tion ; calculus of differences, developed far enough to obtain 
the formula for interpolation ; properties of Bernoulli’s num- 
bers, which have been previously defined as numbers satisfying 
the equation 


(B+ 1p —(By=p. 


The calculus of variations is developed far enough to obtain 
the equation of geodesic lines. 
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In the preceding pages I have endeavored to show the value 
of the work to the beginner, but this is by no means its only 
good quality; however space forbids touching on all. On 
account of the clear and scientific presentation and the numer- 
ous, well chosen illustrative examples, I know of no book 
which, placed in the hand of the beginner, would lead him more 
surely to a proper appreciation of the infinitesimal calculus. 

C. L. E. Moore. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


SHORTER NOTICES. 


Grandeurs Géométriques. J. PioncHon. Grenoble, A. Gratier 
et J. Rey. Paris, Gauthier-Villars, 1903. 128 pp. 

Tuis little volume is one of a series of seventy, constituting 
the Bibliothéque de l’éléve ingénieur of which M. Pionchon is 
the general editor. This library consists of five sections: 
mathematics, mechanics, industrial physics, industrial elec- 
tricity, and industrial economics. Each volume of about 150 
pages is to contain an exposition of the fundamental notions, 
from the theoretical as well as practical point of view, of the 
subject with which it deals, and is intended to serve as a basis 
for later more detailed study. This plan we believe is novel 
and commendable. The serviceableness of the collection will 
of course depend largely on the way in which the plan is carried 
out. Judging by the volume before us, we should say that the 
little library promises to fulfill in a very large measure the 
hopes of its creator. M. Pionchon has succeeded in present- 
ing in attractive form and logical sequence the definitions and 
more important properties of the fundamental geometric con- 
cepts, and the methods for the evaluation of various geometric 
quantities. 

The author has confined himself to the mere statement of 
results whenever the proof is long, but is careful to show the 
interdependence of theorems whenever the relations are simple. 
He succeeds by this means in keeping alive the interest of the 
reader, who would soon tire of a mere list of properties and 
formulas. The ground covered is remarkable considering the 
elementary character of the treatment and the small amount of 
space used. We find a treatment, e. g., of the notions of princi- 
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pal normal, binormal, curvature, torsion, osculating circle, oscu- 
lating helix, in the case of twisted curves ; and in the case of 
surfaces we find the definitions and more important properties 
of principal radii of curvature, mean and total curvature, ruled, 
developable, and minimal surfaces, lines of curvature, ete., 
subjects, many of them, that an American student of engineer- 
ing never hears anything about. The book also contains a 
large number of formulas, which are made easily accessible by 
means of a good index. 

The treatment of some of the subjects could easily be criti- 
cised on the score of rigor and some of the propositions appear 
to be stated with too much generality ; but the niceties of 
modern rigor must not be insisted upon in such an elementary 
and one might almost say popular exposition, and the inac- 
curacies we have noted may well be pardoned in view of the 
general excellence of the whole. The typographical errors that 
we have noticed are few, and all of such an evident character, 
that it is quite unnecessary to enumerate them. We believe that 
M. Pionchon is to be congratulated on writiug a thoroughly 
serviceable and very readable book. 

J. W. Youne. 


Etude sur les Quantitées mathématiques. Grandeurs dirigées. 
Quaternions. CLARO CoRNELIO DassEN. Paris, A. Her- 
mann, 1903. vi + 153 pp. 

M. Dassen tells us in the introduction that it has been his 
object in writing this book, to “clear up and popularize the 
notions which lie at the foundations of pure mathematics.” 
The author takes the extreme utilitarian view, and will admit 
into the science no “ play of definitions and symbols” which 
cannot be put to “some practical use,’’ lest he be beguiled into 
a realm of mere cabalistic hocus-pocus. He admits, however, 
that some intrinsically useless investigations may have a certain 
indirect value, and then gives us a hint on the breadth of his 
mathematical learning as follows : “The so-called non-euclidean 
geometry, for example, though useless in itself, because it does 
not correspond to experience, has nevertheless shown itself in- 
directly useful in proving that the euclidean geometry, the only 
one that does correspond to experience, is not apodictically true 
and has hence served to refute the arguments of Kant on the 
a-priority of the concept of space” (page 2). 
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With these introductory sentiments the author takes up his 
work of clearing up the notions that form the basis of algebra. 
A mathematical quantity is defined (page 3) as “anything that 
can be thought of as consisting of an aggregate of parts or 
‘units’ such that they may be subjected to combinations called 
‘operations’ either among themselves or with analogous ele- 
ments of other aggregates having the same unit.”” Subtraction 
(page 14) is pronounced impossible when the minuend is less 
than the subtrahend, and (page 17) the symbol — a is declared 
meaningless and incapable of interpretation, unless to the notion 
of quantity be added that of direction (the discussion of which is 
reserved for the later chapters). Yet a few pages further on 
(page 20), we are told that “in order to preserve the rules of 
calculation,” it is necessary to give a certain meaning to the 
symbols a” and a~", and are referred to the great advantage 
resulting from the use of this notation, with never a word in 
justification of operating with the “ meaningless ” symbol — n. 

We agreed with the author (page 17), when he showed that 
the symbol 0/0 could represent any quantity ; but find some 
difficulty in realizing (page 20) that “(° evidently significs 
zero,” when the symbol a® has just been defined by the relation 
a”"/a™ =a"—". But the author certainly means what he says, 
for later (page 25) we find: “The expression log, 0 equals 
zero (for 0° =0).” It seems to the reviewer that the author 
in pursuance of his avowed object should have elucidated this 
point a little more fully. 

The author probably reaches the highest point in his progress 
toward the simplification of mathematics in his proof of the 
existence of 7/a. He observes (page 26) that all continuous 
mathematical quantities can be represented by lengths, and 
then says: “ Now it is easy, by graphical constructions, to 
determine lengths connected with others by the relation ¢ = a, 
where 6 is any whole number and a any length whatever, 
whence ---¢ = }/a, a result which shows that even when j/a 
is meaningless in itself it corresponds nevertheless to a 
length.” He then describes “ for example” the necessary con- 
struction for b= 2. We wonder if M. Dassen could not have 
given a more complete treatment of this point. We are not in 
the habit of regarding constructions requiring complicated link- 
ages or recourse to hyperspace as “easy.” That the author 
regards the above as a valid proof is clear from the fact that later 
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(page 28) he speaks of “the quantity j/a, of which we have 
above shown the existence.” We are told further (page 28) 
that in case of continuous magnitude the presence of quantities 
other than the rational is necessarily imposed by the assump- 
tion of the infinite divisibility of such magnitude, “ for other- 
wise the division into parts would be necessarily limited.” 
This sounds very clear and simple ; and yet we are troubled by 
the fact that infinite divisibility in M. Dassen’s sense seems to 
us to imply not necessarily a continuum, but only an aggregate 
everywhere dense in itself, for the representation of which the 
rational numbers suffice. 

Enough has probably been said to indicate the character of 
M. Dassen’s philosophy and the mathematical knowledge on 
which it is based, so that we may refer anyone interested in its 
further development to the remaining two chapters of the book 
itself, which have to do with directed quantities in the plane 
and in space respectively. In an appended note the author 
pays his respects to the work of Tannery and Kronecker regard- 
ing the founding of analysis on the concept of the positive in- 
teger alone, and pronounces it quite useless and a mere jugglery 
of symbols, “at which one is justly shocked.” From what 
precedes, the fact that he has entirely missed the real object of 
such work is not surprising. 

Before closing, we would, however, refer to a feature of the 
work which is of considerable interest. The author has scat- 
tered through the text a very large number of historical data. 
These are quite independent of his philosophy and seem to be 
drawn from reliable and often not easily accessible sources. 


J. W. Youne. 


A Treatise on Differential Equations. By ANDREW RUSSELL 

ForsytH. Third Edition. Macmillan and Co., 1903. 

Ir is not an easy matter to review a book which, like the 
present one, has been before the public so many years, the first 
edition having appeared in 1885 and the second in 1888. 
That this treatise has many virtues has been quite conclusively 
shown by its success. In fact in English-speaking countries 
the domain of differential equations has, since 1885, been 
synonymous with the name of Mr. Forsyth, at least in the 
minds of that great category of students whose knowledge 
comes from text-books only. 
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As to the arrangement and the general contents of the book 
it would be useless to make any comment; it is all so well 
known. The book is a most useful one. It is very much to 
be regretted however that, in a considerable number of instances, 
the statements are given in a loose and misleading manner. On 
page 4 for example we find the following remark: . “In the 
example considered, the equation giving dy/dx had only a single 


root ; when it is of the form 


dy\,. 
(2) +f + Q=0, 
then the integral equation will be of the form 
A? 4 AP’ + Q =0, 


where A is an arbitrary constant, ete.” 

Clearly, this statement without any restriction as to the 
domain of rationality is without value, and in a book intended 
for beginners it is misleading. Similarly the statement of the 
problem of integrating a differential equation given on page 6 
is destined to perpetuate an erroneous conception. The author 
says in italics: ‘In fact every differential equation is considered 
as solved, when the value of the dependent variable is expressed 
as a function of the independent variable by means either of 
known functions or of integrals, whether the integration in the 
latter can or cannot be expressed in terms of functions already 
known.” Again on page 51 he says: ‘Cases occur in which 
reduction to quadratures is not possible, that is to say, the equa- 
tion cunnot be solved analytically.” (The italics are mine.) Of 
course the author knows that analytic integration of equations 
not reducible to quadratures is possible ; his great work on the 
“Theory of differential equations,’ which was reviewed in 
this BULLETIN some years ago, shows him to be thoroughly 
familiar with the modern ideas. But no one would imagine 
this to be the case from reading his “ Treatise.” Of course it 
is justifiable to divide the theory of differential equations into 
two parts, one accessible by elementary means and the other 
depending upon the most advanced ideas of modern analysis. 
But why make statements in the elementary portion which 
must be contradicted later on, when a few words would suffice 
to explain the situation ? 


132 SHORTER NOTICES. [Dec., 


Lie’s theory of continuous groups plays such an important 
part in the elementary problems of the theory of differential 
equations, and has proved to be such a powerful weapon in the 
hands of competent mathematicians, that a work on differential 
equations, of even the most modest scope, appears decidedly 
incomplete without some account of it. It is to be regretted 
that Mr. Forsyth has not introduced this theory into his treatise. 
The introduction of a brief account of Runge’s method for 
numerical integration isa very valuable addition to the third 
edition. The treatment of the Riccati equation has been modi- 
fied. The theorem that the cross ratio of any four solutions is 
constant is demonstrated but not explicitly enunciated, which 
is much to be regretted. From the point of view of the geo- 
metric applications, this is the most important property of the 
equations of the Riccati type. The theory of total differential 
equations has been discussed more fully than before, and the 
treatment on the whole is lucid. The same may be said of the 
modified treatment adopted by the author for the linear partial 
differential equations of the first order. A very valuable 
feature of the book is the list of examples. 

E. J. 


Introduction to Projective Geometry and Its Applications. By 
Arnotp Emcu. New York, John Wiley & Sons, 1905. 
vil + 267 pp. 

To some persons the term projective geometry has come to 
stand only for that pure science of non-metric relations in 
space which was founded by von Staudt. To others the original 
significance of the word, implying an actual projection of one 
metrical space upon another, still remains essential. The 
author of this book belongs to the latter class. He starts from 
metric and descriptive geometry. In the development of the 
matter treated in the text there is no trace of any kind of 
purism. Analytic and synthetic methods are everywhere used 
impartially. The result is a book which will certainly appeal 
to students of engineering and others who desire to use pro- 
jective geometry in practical work. 

Although there is to be found, especially in the later chap- 
ters, much which should interest students of pure mathematics, 
there are a number of defects which cannot but detract trom 
their enjoyment of the work. These seem to be in a great 
measure a matter of style. Thus on page 19 we find in italies : 
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“ An involution of rays contains one, but only one, rectangular 
pair.” On the next page, likewise in italics, is a second 
theorem: “An involution having more than one rectangular 
pair has all its pairs rectangular.” These two theorems are, on 
their face, somewhat contradictory. Of course there is no diffi- 
culty in understanding their relation to each other, and there 
might be little cause for comment were it not for the fact that 
too many instances of this sort of infelicity in style are present. 
On page 68 the author states: “A plane figure may therefore 
be considered either as a configuration of points or as a con- 
figuration of straight lines. This is the principle of duality.” 
Such a statement seems hardly definite enough to cover the 
ease. The matter of dividing by factors which may be zero, 
the various special cases which may arise, in fact the whole 
modern demand for a greater accuracy in geometric work is not 
sufficiently regarded.* Apart from this the work has much to 
commend it. And those for whom the book was especially 
written will probably not think the defect very serious. To 
the reader, whoever he be, the uncommonly good index will be 
of great service. 


E. B. WIson. 


Differential- und Integralrechnung ; Zweiter Band: Integral- 
rechnung. Von W. Franz Meyer. Mit 36 Figuren. 
Leipzig, C. J. Gdschensche Verlagshandlung (Sammlung 
Schubert, number XI), 1905. 16 + 443 pp. 


THE present volume is a direct continuation of the preceding 
one on differential calculus, to which constant references are 
made. Integration is first defined as the inverse of differentia- 
tion. It is treated analytically and applied to elementary 
algebraic, logarithmic, and trigonometric functions. The idea 
of summation is introduced by a very detailed discussion of 
successive approximations to the area of the parabola, then ex- 
tended to any plane curve, first with equal intervals, then for 
any law of division. The oscillation of a function, and superior 
and inferior integrals are repeatedly mentioned and strongly 
emphasized. 

The first theorem of mean value is introduced by the aid of 
a figure, then made precise and applied to several problems. 


* See for example M. Bécher on ‘‘ A problem in analytic geometry with a 
moral,’’ Annals of Math., vol. 7, p. 44 (October, 1905). 
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Areas defined by polar coérdinates are first treated by means of 
transformation of the variables after the rectangular coédrdinates 
have been discussed ; but a good geometric discussion is added. 
Maclaurin’s series and allied formulas are treated at some 
length, the forms of the remainder being minutely compared 
with the forms derived in differential calculus, but the diffi- 
culties of a double or multiple limit receive but little attention. 

Chapter 2 is concerned with quadrature, complanation, and 
rectification. The idea of length is carefully defined and a 
very large number of illustrations are brought in, but all are 
worked out in full, leaving no problems for the student. The 
two following chapters are devoted to tangents and normals, 
contact and curvature, and inflexions, treated by the usual 
methods of the differential calculus. The author explains in 
the preface that these subjects were excluded from the preced- 
ing volume on account of its size. 

It seems remarkable that when nearly three hundred pages have 
been covered, over half of them dealing with applications, only 
a very limited number of forms of integrals have been derived. 
Much space could have been spared by a different arrangement. 
In the latter part of the book (pages 281-370) a long chapter 
is devoted to systematic integration, very similar to the plan 
followed by the better American text-books, though many more 
details are given, leaving fewer steps for the student to supply. 
As a natural extension of this chapter another follows on elliptic 
integrals, the addition theorems of elliptic, hyperbolic, and 
circular functions, and integration in series. The last topic, 
double integration, occupies about twenty pages. These in- 
clude the fundamental definitions, discussion of limits, change 
of sequence, transformations of the variables, and a few appli- 
cations to cubature and complanation. 

The book contains a number of instructive features, many 
problems are treated by new methods, but the arrangement of 
topics seems unfortunate for a student. The book is full of 
helpful cross references, but is not provided with an index. 

VirGIL SNYDER. 


Le Caleul des Résidus et ses Applications 4 la Théorie des Fonc- 
tions. By Ernst Linpe.ér. Paris, Gauthier-Villars, 
1905. 141 pp. 

WE here have a small volume devoted to a relatively narrow 
though important field of mathematics. The calculus of resi- 
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dues, as used in the sense of the author, comprises such results 
as flow in a direct manner from Cauchy’s integral theorem for 
functions of a complex variable —i. e. from the theorem “ the 
integral of a function f(z) of complex variable z about a closed 
contour upon which this function is single-valued and analytic 
and within which the same function is single-valued and 
analytic except for the poles z= \X,, A,, ---, A, is equal to the 
sum of the residues of these poles.” A familiar example of 
such results is furnished by the application so frequently made 
of the theorem for the evaluation of definite integrals, an appli- 
cation due to Cauchy himself and highly developed by him. 
Likewise, it has long been known that the theorem may be 
made to yield valuable results in the study of the convergence 
of Fourier’s series. Within recent years Cauchy’s investigations 
in this field have been worked over and many additions have 
been made to the list of applications of the theorem, which list 
now includes convergence proofs for several of the fundamental 
series developments of mathematical physics and important 
additions to our knowledge of the properties of functions de- 
fined by power series. As the field has widened and its impor- 
tance has become more and more recognized, the need of some 
systematic exposition of it has naturaliy been created and we 
may therefore at once extend to this pioneer volume of Pro- 
fessor Lindeléf a hearty welcome. 

Chapter I (Principes et théorémes fondamentaux, pages 1-20) 
contains such material from the general theory of funetions as 
is needed for reference in the subsequent pages. It seems 
somewhat surprising, in view of the special character of the 
book, that the author should take the trouble here to give 
proofs. For example, it appears superfluous in such a work to 
prove Laurent’s theorem. A mere tabulation of the needed 
fundamental theorems and definitions would apparently suffice. 

In Chapter II (Applications diverses du calcul des résidus, 
pages 20-52) we soon see how Cauchy’s integral theorem yields 
a wide variety of interesting relations, some old and some new. 
For example, it thus appears that for the /th Bernoulli number 
B, we may write 
9 

(2ar)* 
The chapter closes with nine pages devoted to the study of 
definite integrals (after the celebrated method of Cauchy) from 
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the standpoint of the calculus of residues. By means of well- 
chosen examples it is seen how powerful the method is, and the 
reader is thus left with a clear impression of the assistance de- 
rived from the theory of functions of a complex variable in the 
study of functions of a real variable. 

In Chapter III (Formules sommatoires tirées du calcul des 
résidus, pages 52-87) the main object of discussion is the infinite 
series 


Ls), 


J(v) being a function of v subject to certain preliminary condi- 
tions. When these conditions are satisfied it is shown that the 
calculus of residues enables one to express the sum of the series 
by means of a finite number of definite (improper) integrals. 
For example, we may thus write 


(m—1l<a<m). 


The utility of this formula is at once apparent, for if we can 
sum a series in this form we are thereby in possession of some- 
thing from which the properties of the series (in general diffi- 
cult to obtain) may be deduced. It is in precisely this way 
that the study of infinite series has been notably enriched within 
recent years through the calculus of residues. The author, 
having once established these “ formules sommatoires,” virtually 
devotes the remainder of his volume to pointing out their im- 
portant applications. First, a variety of results due to Euler, 
Maclaurin, Hermite, Darboux and others are obtained as special 
consequences, then the bearing of the same formulas upon the 
study of the convergence of Fourier’s series (a bearing well 
known to Cauchy himself’) is briefly pointed out. 

Two particular points are perhaps worthy of note before 
dismissing the chapter. On page 57 where several conditions 
are imposed upon f(z) the author requires in the first of the 
conditions numbered 2° that the equality 


lim ‘ f(r + it) =0 


shall hold true uniformly fora=tr=8. We would note that 
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the equality signs are here superfluous — i. ¢., the condition upon 
7 may be written simply a<7<8. (Cf. Stolz, Allgemeine 
Arithmetik, volume I (1885), page 273.) Likewise, the second 
of the conditions numbered 2° would be better if it read simply 
“La condition (A) est vérifiée uniformément pour t> a.” Sim- 
ilar remarks may be made at numerous places throughout the 
work where the notion of uniform convergence is introduced. 
Secondly, a fruitful source of investigation is suggested on 
page 64, where the author calls attention to the alteration re- 
quired in the formulas just preceding when it is assumed that 
J(2) possesses a finite number of singular points in the region 
specified at the top of the page. Instead of the number of 
such points being finite, suppose a case where they are infinite. 
Then the required alteration introduces an infinite series of 
residues into the formula in question. Can we still express 


m 


by means of a finite number of definite integrals ; if so, when ? 

Chapter IV (Les fonctions T(x), &s), &(s, w), pages 87-108) 
is devoted principally to the discussion by means of the formulas 
of chapter III of the function log I'(~) and its derivatives and 
of the socalled function of Riemann ¢s). 

In Chapter V (Applications au prolongement analytique et 
a l’étude asymptotique des fonctions définies par un développe- 
ment de Taylor, pages 108-141) we see clearly the bearing of 
the calculus of residues upon the problem of analytic extension 
for functions defined by power series : i. e., the problem of de- 
termining the value of the function F(x) at any point in its 
domain of existence when this function is defined by the series 


F(a) = $(0) + + + + 


(radius of convergence finite and different from zero). 


Under specified conditions for ¢(v) it is found that the function 
F(a) exists and is analytic at all points 2 except those which 
lie within a certain segment of the plane containing the real 
axis of w, and an explicit form for this function in terms of 
definite integrals is obtained. The chapter for the most part 
is an exposition of the author’s own investigations upon the 
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subject, as contained in his memoir “ Quelques applications 
d’une formule sommatoire générale” (Acta Societatis Scientia- 
rum Fennicae, volume 31, number 3 (1902)). It must be 
admitted that this chapter is difficult reading, a feature which 
seems due in large measure to the involved character of the 
hypotheses placed upon ¢(v). In this connection may we not 
question which course would here be preferable, to employ 
involved hypotheses like these and thus attain a degree of gen- 
erality in the results as great as that obtained by all previous 
investigators, or to sacrifice generality in some measure for the 
sake of simplicity and attractiveness? In a treatise like this 
the reviewer believes the latter alternative preferable. 

Finally, we will venture to make one general remark. 
Professor Lindeléf’s work being confined merely to the ap- 
plications of the calculus of residues to thé theory of func- 
tions as such, it is not surprising that nowhere do we find 
mention of the profound application of this calculus which 
Dini has made in the study of the convergence of the im- 
portant series developments of mathematical physics. As early 
as 1880 his work “Serie di Fourier e altre rappresentazioni 
analitiche delle funzioni di una variabile reale” appeared, con- 
taining rigorous convergence proofs based upon the calculus 
of residues for Fourier’s series, series in terms of Bessel’s 
functions, zonal harmonics and elliptic functions. Attention is 
especially directed to the portion of this work from page 139 
to page 328. Any general treatise bearing the title used by 
our author should certainly dwell more at length upon this 
latter aspect of the subject. Let us therefore hope to see in the 
near future a similar treatise having a wider scope. 

Watrer B. Forp. 


Geschichte der Elementar-Mathematik in systematischer Darstel- 
lung. By Dr. JoHANNES TROPFKE, Oberlehrer am Fried- 
rich-Realgymnasium zu Berlin. Bd.I. Rechnen und Alge- 
bra, Leipzig, 1902. viii + 332 pp. Bd. I]. Geometrie, 
Logarithmen, Spharik und Sphirische Trigonometrie, Rei- 
hen, Zinseszinsrechnung, Kombinatorik und Wahrschein- 
lichkeitsrechnung, Kettenbriiche, Stereometrie, Analytische 
Geometrie, Kegelschnitte, Maxima und Mimima. Leipzig, 
1903. viii + 496 pp. 

Tuis work of 844 large pages is a most welcome addition to 
the few histories of elementary mathematics now easily acces- 
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sible. For all but those actively engaged in historical re- 
search, Cantor’s Geschichte der Mathematik has become the 
first refuge when in quest of information on points relative to 
the history of mathematics. But the use of Cantor’s work is 
hampered by two grave restrictions ; it stops short a century 
and a half before the present time, and its order of development 
is chronological, grouping together the work be it of a man, 
or of a school or of a period of time. This makes it quite 
laborious to get a connected view of the history of any subject 
or topic. But it is precisely this which any teacher must have 
who wishes to utilize the history of mathematics to lend addi- 
tional interest to his instruction. Therefore, the best thing for 
one to do who wished a more extensive view than that of brief 
works like Fink’s Geschichte der Elementar-Mathematik * has 
been to collect fragments from Cantor by following the clues 
given in the index, and weave them together for himself as best 
he might into a more or less coherent history of the develop- 
ment of the subject or topic in hand. This has been done, no 
doubt, by many a one on both sides of the Atlantic, among them 
our author, who in the course of years has gathered together a 
huge mass of material, in the first instance from Cantor, and 
then from-other works on the history of mathematics and from 
journals, these in turn leading him to the original sources. 
The extent and thoroughness of the study of the sources is 
evidenced by the number and exactitude of the references in 
the footnotes. Of them there are 1233 in the first volume and 
1836 in the second, a total of 3069. -Every statement of con- 
sequence in the text is supported by such a reference either to 
the original sources, or to Cantor or other works on the history 
of mathematics, or to both. These references are always very 
specific and furnish most precious clews to those who wish to 
trace back historical statements to their ultimate sources. An 
excellent mode of beginning the careful study of the history of 
any particular topic would be to look up in the originals the 
references given by Tropfke. These in turn would in many 
instances suggest others and the student would soon find him- 
self launched on a research of his own. We need to pay more 
attention to the history of mathematics in our universities and 
colleges, not only to the interesting and instructive material 
already accumulated, but to the active enrichment of the fund. 


* Translation by Beman and Smith, Open Court Publishing Co., Chicago. 
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In such undertakings, so far as related to elementary mathe- 
matics, Tropfke’s work will prove a most valuable and sugges- 
tive help. 

The work will prove no less helpful to the teacher of ele- 
mentary mathematics. Every teacher recognizes the desirabil- 
ity of attention to the history of his subject, both as giving 
more complete understanding of it, and as enhancing interest ; 
but, as already mentioned, the serious labor of collecting the 
data confronts him. Several excellent and well-known works, 
usually arranged chronologically, already exist, which can be 
drawn on for this purpose; the work under review, however, 
is larger, exceptionally well arranged, and, being restricted to 
a narrow field, covers that field more thoroughly. Its style is 
readable, though condensed ; the typography is fairly clear, 
and some attempt has been made to aid the eye by the use of 
different styles of type. A somewhat more open page would 
be acceptable, but would, perhaps, increase unduly the bulk of 
a work which is already quite large. 

The history of arithmetic is first taken up and occupies 120 
pages of the first volume. In algebra, algebraic symbols, the 
number concept, algebraic operations, proportions, equations to 
the fourth degree inclusive are taken up, and a few pages are de- 
voted to equations of degree higher than the fourth and dio- 
phantine equations. 

The detailed title of the second volume given above indicates 
its scope sufficiently. The work includes the conic sections 
and the methods of analytic geometry, but does not include the 
calculus; its field is therefore substantially mathematics as 
taught from the beginning of the work in the grades to the 
close of the freshman year in college. 

It would not be difficult to find instances in which different 
treatment might be advocated (the modern definitions of irra- 
tional number, for example, deserve more than the bare men- 
tion which they receive) ; and in such an enormous mass of facts 
and references, misprints and errors of various sorts are surely 
to be found for the seeking, but in view of the high excellence 
of the whole work it would be ungracious to lay stress on 
minor defects. Whether regarded from the point of view of 
thoroughness of treatment, of convenience of arrangement, of 
conscientiousness in citing authorities or of scholarly spirit, the 
work as a whole deserves only high praise and ranks as a most 
valuable contribution to the history of elementary mathematics. 

J. W. A. Youne. 
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Propagation de [ Electricité : Histoire et Théorie. By MARcEL 
Brittourn. A. Hermann, Paris, 1904. ii + 398 pp. 


Tuts valuable work, as the author says in his preface, is “la 
reproduction assez fidéle des legons que j’ai professées au Collége 
de France pendant l’année 1901-1902. Ce n’est nullement un 
traité d’électricité complet et méthodique ; c’est, conformément, 
je crois, 4 Pesprit de Penseignement du Collége de France, un 
ensemble de legons, trés inégalement développées, suivant que 
le sujet dont elles traitent est plus ou moins connu par des pub- 
lications frangaises, ou qu’il m’a paru comporter quelques re- 
marques historiques ou théoriques nouvelles.” 

The author expects to follow this volume by another, con- 
taining the essential portions of his lectures for 1902-1903 and 
1903-1904 on electron theory. 

The first of the four books which make up the present volume 
is devoted to the pioneers of the science from Cavendish to 
Kirchhoff and Clausius. Cavendish and Ohm receive separate 
chapters, which are biographical as well as scientific, and par- 
ticularly interesting. In this book, as in most other portions 
of the work, numerous references are given. 

The second book treats of steady currents, and also of chang- 
ing currents without magnetic induction. The first chapter, 
entitled “ currents in space,” considers, among other matters, 
the decay with time of electrification in a conducting medium, 
electric double layers, and the methods of Gouy and Cohn and 
Arons for the determination of the dielectric constants of con- 
ducting liquids. In the treatment of the first mentioned subject 
the relaxation time, involving the dielectric constant, is given 
for a number of substances, including bismuth and copper ; but 
the dielectric constants of these substances are not given, nor 
is any authority quoted, while the well known dielectric con- 
stant of water is given— a procedure which can hardly be justi- 
fied in view of the little that is known of the dielectric con- 
stanis of metals. The second and third chapters are devoted 
to the resistances of conductors with electrodes of relatively 
high conductivity and to Rayleigh’s method of approximate re- 
sistance evaluation. The resistance of a circular cylinder, with 
various electrodes, is treated at length by Bessel’s functions, to 
some of the properties of which a separate chapter is devoted. 
Electric propagation along a cable is discussed in a long chapter 
after Kelvin, Kirchhoff, and Vaschy ; and the book ends with 
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two chapters on the much neglected subject of the electric field 
of the steady current. Attention should be called to the 
erroneous statement at the beginning of the book to the effect 
that all following equations are written in electromagnetic units. 
As a matter of fact the author continually expresses K, the 
dielectric constant, in the electrostatic unit, and therefore intro- 
duces the square of 0, the ratio of the electromagnetic unit 
charge to the electrostatic unit charge, to make his equations 
correct. Unfortunately, M. Brillouin is not alone in this 
practice. 

The third book, on electromagnetic induction, is introduced 
by a brief but excellent historical chapter. Joseph Henry, 
however, is not mentioned, and Faraday receives scarcely better 
treatment. Four chapiers are devoted to induction in fixed 
circuits ; special attention being given to parallel wires, cylin- 
drical coils, and spherical coils. On account of the simplicity 
of the exact formule and the facility of construction, the author 
recommends the latter form of coil for inductance standards. A 
chapter is devoted to the diffusion of currents in conductors, 
and the book ends with two chapters on electric propagation 
along conductors devoted largely to Kirchhoff’s classic memoir 
of 1857. 

The fourth and concluding book treats of the general electro- 
magnetic field. After a discussion of the more general equations, 
involving a comparison of the theory of Maxwell with the older 
theories of Neumann and Helmholtz, the field of the Hertzian 
oscillator is treated at length, first without damping, after Hertz, 
and then with damping, after Pearson and Lee. The two final 
chapters of the work are devoted to the electric oscillations of a 
sphere and the electric oscillations of a prolate spheroid. Exten- 
sive numerical tables for the latter are given at the end of the 
volume. 

The treatment appears to us to be, in general, accurate, ele- 
gant, and commendably concise. Too great brevity, however, 
has in some places resulted in obscurity. The book contains 
valuable critical remarks and considerable original work by the 
author not hitherto published, as well as other valuable matter 
not readily accessible elsewhere. The errata we have noticed 
are not numerous and are for the most part typographical and 
not likely to be misleading. Confusion will doubtless be 
produced in the minds of some readers by the author’s indis- 
criminate use of A for both A and V as ordinarily employed. 
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The work naturally contains little to interest the student of 

pure mathematics, but it can be highly recommended to the 

physicist and forms an acceptable addition to electrical literature. 
S. J. BARNETT. 


NOTES. 


THE annual meeting of the AMERICAN MATHEMATICAL 
Socrery will be held on Thursday and Friday, December 28- 
29. The Council will meet on Thursday morning, and the 
annual election of officers and other members of the Council will 
close on Friday morning. The usual informal dinner will be 
arranged for Thursday evening. 


Tue Chicago Section will hold its eighteenth regular meet- 
ing at the University of Chicago, on December 29-30. Titles 
and abstracts of papers to be presented at this meeting should 
be in the hands of the Secretary of the Section, Professor 
Tuomas F. Hoxeate, 617 Library Street, Evanston, Il., not 
later than December 5. 


THE concluding (October) number of volume 6 of the Trans- 
actions of the AMERICAN MATHEMATICAL Society contains 
the following papers: “Sur l’écart de deux courbes et sur les 
courbes limites,” by M. Frécuet; “On a certain system of 
conjugate lines on a surface connected with Euler’s transforma- 
tion,” by J. Erestanp ; “ Surfaces of constant curvature and 
their transformations,” by L. P. Etsennart; “ Volumes and 
areas,” by N. J. LENNEs; ‘On a problem including that of 
several bodies and admitting of an additional integral,” by E. 
O. Loverr; “On the stability of the motion of a viscous 
liquid,” by F. R. Saarpe; “ Ueber die vollstaindig reduciblen 
Gruppen, die zu einer Gruppe linearer homogener Substitu- 
tionen gehéren,” by A. Loewy; “On the Cayley-Veronese 
class of configurations,” by W. B. Carver. Also, Notes and 
Errata, volumes 5-6 ; and table of contents, volume 6. 


THE October number (volume 7, number 1) of the Annals 
of Mathematics contains: “Concerning Green’s theorem and 
the Cauchy-Riemann differential equations,” by M. B. Por- 
TER ; “On the singularities of tortuous curves,” by P. SAUREL ; 
“On the twist of a tortuous curve,” by P. SaurEL; “The 
continuum as a type of order: an exposition of the modern 
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theory, V-VI. With an appendix on the transfinite numbers,” 
by E. V. Huntineron; “A problem in analytic geometry 
with a moral,” by M. BocHER. 

THE concluding (October) number of volume 27 of the 
American Journal of Mathematics contains: “ Concerning cer- 
tain 4-space quintic configurations of point ranges and congru- 
ences, and the sphere analogues in ordinary space,” by C. J. 
Keyser; “Some relations between number theory and group 
theory,” by G. A. Minter; “ The differential invariants of 
space,” by J. E. Wricut; “ An arithmetic treatment of some 
problems in analysis situs,” by L. D. Ames ; “ On the definition 
of reducible hypercomplex number systems, II,” by H. B. 
LEONARD. 


THE last number (double number 8 and 9, volume 14) of 
the Jahresbericht der deutschen Mathematiker- Vereinigung contains 
a good portrait of Sir W. R. Hamilton, together with an ap- 
preciative estimate of his scientific work by Professor E. Stupy. 
The address of the editor, Professor Dr. A. GuTZMER, is now 
Halle a. S., Martinsberg 8 I. 


THE mathematical section of the California teachers associa- 
tion will hold its first regular meeting at the University of 
California on December 26. Professors I. StrriInGHAM and 
J. B. CLARKE will read papers before the section. 


THE publishing house of B. G. Teubner, in Leipzig, an- 
nounces that the following books are in press: H. Bruns, 
Wabrscheinlichkeitsrechnung und Kollektivmasslehré; N. 
NrIELsEN, Handbuch der Theorie der Gammafunktionen ; Fr. 
Das Rechnen mit Vorteil; E. J. Pro- 
jective differential geometry of curves and ruled surfaces (in 
English). 

THE technical schools named below offer the following courses 
in mathematics for the present winter semester : 


AACHEN. — By Professor F. Jiirneens: Higher mathe- 
matics, I.— By Professor F. Korrer: Descriptive geometry ; 
Graphical statics. — By ———— (Successor to Professor L. 
Heffter) : Higher mathematics, II, with exercises ; Seminar. — 
By Professor A. SomMMERFELD : Mechanics, I and IT. 


Bern. — By Professor O. Dziopek: Analytic geometry 
Differential and integral calculus. — By Professor E. HAENTz- 
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SCHEL: Analytic geometry ; Differential and integral calculus. 
— By ——— : Descriptive geometry, I. — By Professor H. 
HERZEN : Descriptive geometry, I.— By Professor G. Herr- 
NER: Analytic geometry ; Differential and integral calculus ; 
Theory of surfaces and twisted curves.— By Professor S. 
ZoLLES: Descriptive geometry, I; Graphical statics. — By 
Professor E. LAMPE: Analytic geometry; Differential and 
integral calculus ; Definite integrals and differential equations. 
— By Professor E. Strernitz: Theory of potential ; Theory of 
functions; Algebra. — By Professor G. HressenBERG: De- 
scriptive geometry, II.— By Professor S. Ele- 
ments of the theory of potential. — By Dr. R. MULLER: Dif- 
ferential and integral calculus. 


Brunn. — By Professor E. WAtscu: Elementary mathe- 
matics, seven hours ; Vector analysis, one hour. — By Profes- 
sor O. BrerMANN: Selected chapters of higher mathematics, 
three hours ; Approximation methods, two hours ; Calculus of 
variations, one hour. — By Dr. E. Fiscuer; Fourier’s series, 
two hours; Theory of elimination, two hours; Exercises in 
higher mathematics, one hour. — By Professor O. Rupp: De- 
scriptive geometry, six hours; with exercises, eight hours. — 
By Dr. F. OBENRAuUCH: History of geometry, one hour. 


Brunswick. — By Professor R. DEDEKIND: Theory of 
numbers ; Fourier’s series. — By Professor R. FricKE: An- 
alytic geometry and algebra ; Differential and integral calculus ; 
Selected chapters of higher mathematics. — By Professor R. 
MiLLER: Descriptive geometry with exercises; Theory of 
surfaces and twisted curves ; Geometry of position. 


Danzic. — By Professor H. v. MANGoLpT: Higher mathe- 
matics, If. — By Professor F. Scu1Luine: Descriptive geom- 
etry. — By Professor J. Sommer: Higher mathematics, I. 


Darmstapt.— By Professor F. DinceL_pEy: Higher 
mathematics, I and II.— By Professor P..FENNER: Trigo- 
nometry. — By Professor F. GRAEFE: Repertorium of higher 
mathematics; History of mathematics.— By Professor S. 
GUNDELFINGER: Higher mathematics, I.— By Professor L. 
HENNEBERG: Mechanics. — By Professor G. ScHEFFERS: 
Higher mathematics, 1.; Descriptive geometry, I.— By Pro- 
fessor H. WIENER: Descriptive geometry, I and II. — By Dr. 
K. Gast: Practical geometry. — By Dr. W. Scurink: Se- 
lected chapters of analyti¢ mechanics ; Vector analysis. 
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DrespEN. — By Professor M. Krause: Differential cal- 
culus with exercises, five hours ; Introduction to the theory of 
infinite processes, four hours ; Seminar, one hour. — By Pro- 
fessor A. FUHRMANN: Applications of the caleulus, two hours ; 
Theory of surveying, two hours ; Geodetic drawing, two hours. 
— By Professor G. Herm: Analytic geometry, II., four 
hours; Analytic mechanics, two hours. — By Professor M. 
DisteELi: Descriptive geometry, three hours; with exercises, 
four hours; Theory of surfaces and twisted curves, two hours. 
— By Professor E. Naetscu: Selected chapters of the theory 
of partial differential equations, two hours. 


Graz. — By Professor F. Ho¢evar: Algebra and analytic 
geometry, six hours; with exercises, two hours; Spherical 
trigonometry, one hour.— By Professor L. PEITHNER: Ap- 
plications of the calculus to surfaces and twisted curves, four 
hours; with exercises, two hours. — By Professor K. STELZEL : 
Higher mathematics, four hours. — By Professor R. Scuiiss- 
LER: Descriptive geometry, four hours; with exercises, six 
hours ; Theory of conics, three hours. 


Hanover. — By Professor L. Kierert: Differential and 
integral calculus, I, six hours; Geometry of position, three 
hours; Differential and integral calculus, III, two hours ; 
Theory of differential equations and calculus of variations, two 
hours. — By Professor P. SrAcKEL: Differential and integral 
calculus, II, five hours; Elements of higher mathematics for 
architects and chemists, I, four hours; Analytic geometry of 
two and three dimensions, three hours. — By Professor C. Ro- 
DENBERG: Descriptive geometry, I, nine hours; Descriptive 
geometry, II, nine hours.— By Dr. O. Perzotp: Algebraic 
analysis and trigonometry, three hours; Exercises in the ad- 
justment of errors, one hour. 


KARLSRUHE. — By ———— (successor to Professor R. 
Haussner, who is now professor in Jena): Plane analytic 
geometry, three hours; Arithmetic and algebra, three hours ; 
Trigonometry, three hours ; Surfaces and twisted curves, two 
hours. —By Professor K. Hrun: Mechanics, I and II, six 
hours ; Elementary mechanics, two hours. — By Professor A. 
Krazer: Higher Mathematics, II, three hours; Exercises in 
hyperelliptic functions, two hours. — By Professor F. Scuur : 
Descriptive geometry, four hours ; with exercises, four hours ; 


| 
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Graphical statics, with exercises, four hours. — By Professor 
L. WEDEKIND: Higher mathematics, I, six hours; with ex- 
ercises, two hours. — By Dr. G. HAMEL: Exercises in higher 
mathematics, one hour ; Vector analysis with applications, two 
hours ; Elements of mechanics, four hours. 


Municu.— By Professor 8. FinsteRwWALDER: Higher 
mathematics, I, with exercises; Noneuclidean geometry. — By 
Professor A. v. BRAUNMUHL: Elements of higher mathematics, 
III, with exercises ; Seminar.— By Professor W. v. Dyck: 
Higher mathematics, I, with exercises; Theory of functions ; 
Seminar.— By Professor L. BuRMEsTER: Descriptive geometry, 
I, with exercises. 


PRraGvueE (German). — By Professor K. Zstiamonpby : Mathe- 
matics, I, six hours; Differential and integral calculus, two 
hours. — By Professor A. GRUNWALD: Mathematics, II, five 
hours; Differential equations, two hours.— By Professor E. 
JANISCH : Descriptive geometry, four hours ; with exercises, 
eight hours; Geometry of position, three hours. — By Dr. A. 
ADLER: Graphical calculation, two hours; Elements of 
geometry of motion, two hours. 


Srutreart.— By Professor R. MerumxKe: Descriptive 
geometry with exercises; Analytic mechanics with exercises ; 
Seminar. — By Professor K. ReuscHLE: Discussion of curves ; 
Analytic geometry of space with exercises ; Invariants ; Dif- 
ferential and integral calculus, II and III, with exercises ; 
Seminar.— By Professor E. Wo6irrine: Elements of dif- 
ferential and integral calculus: Theory of functions, I.— By 
Dr. W. BretscHNEIDER: Review of elementary mathematics. 
— By Dr. J. SttsLer: Elementary analysis. 


THE Royal institute of Venice announces the following prize 
problem, for the solution of which it offers the Querini Stam- 
palia prize of 3000 lire : 

“To perfect in some important point the projective geometry 
of algebraic surfaces of two dimensions in space of dimensions.” 

Competing memoirs should be written in Italian, French, 
English or German, and submitted to the secretary of the in- 
stitute under the usual conditions before December 31, 1906. 


Proressor F. Severt, of Pisa, has been appointed professor 
of geometry at the University of Parma. 
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Proressor C. SomMIGLIANA, of Pavia, has been appointed 
professor of mathematical physics at the University of Turin. 


Dr. H. BourGet, master of mathematical conferences at the 
University of Toulouse, has been appointed professor of mathe- 
matics at the same institution. 


Dr. R. LEVAVASSEUR has been appointed master of mathe- 
matical conferences at the University of Lyons. 


Own the occasion of the inauguration of President James of 
the University of Illinois, the honorary degree of doctor of 
laws was conferred upon Professor T. F. Hoieate, of North- 
western University. 


At New York University, Dr. T. N. EpmMonpson, associate 
professor of physics, has been appointed professor of mathe- 
matics to succeed Professor P. LapvugE, resigned. Dr. A. 
Scuurze, of the New York High School of Commerce, has 
been appointed assistant professor of mathematics. 


Dr. G. A. ARMsTRONG takes the place of Professor W. D. 
Cairns in the department of mathematics at Oberlin College 
during the latter’s absence in Europe, and Mr. J. S. HaucKEY 
has been appointed instructor in mathematics. 


Proressor ELEANOR Doak has been made associate pro- 
fessor of mathematics at Mount Holyoke College, and granted 
a leave of absence for the present year. Miss CHRISTINE Bus- 
BEE has been made instructor in mathematics in the same 
institution. 


Mr. C. R. MacInnres and Mr. E. B. Morrow have been 
appointed instructors in mathematics at Princeton University. 


Mr. R. H. Lee has been appointed professor of mathematics 
at the Rhode Island State College. 


Mr. H. N. Davis has been appointed instructor in mathe- 
matics in Harvard University. 


Dr. J. V. WESTFALL has resigned the assistant professor- 
ship of mathematics in the State University of Iowa to accept 
an actuarial position in New York. Mr. W. E. Beck has re- 
signed an instructorship in mathematics at the same university, 
having been appointed assistant in the computing division of 
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the United States coast and geodetic survey. Mr. R.-P. 
Baker and Mr. C. M.-THorNE have been appointed to fill 


the vacancies thus created. 


Mr. W. H. Suerk, of Oberlin College, has been appointed 
professor of mathematics at Buchtel College, Akron, Ohio. 


Mr. G. I. Gavertr, of Stanford University, has been ap- 
pointed instructor in civil engineering at Cornell University. 


Mr. W. V. N. Garretson and Mr. C. E. Love have been 
appointed instructors in mathematics in the University of 
Michigan. 


Dr. H. B. LEonarp has been appointed instructor in mathe- 
matics at the University of Colorado. 


Dr. R. B. McCienon, of Yale University, has been ap- 
pointed instructor in mathematics at Iowa College, Grinnell, 
Towa. 


THE following have been appointed instructors in mathe- 
matics at the Pennsylvania State College: Mr. H. H. Hie- 
LEY, of the East Stroudsburg Pennsylvania Normal School, 
Mr. G. A. Wuitremore, of Harvard University, and Mr. J. 
W. BEAL, of Colgate University. 


Mr. P. Capron, of Dummer Academy, has been appointed 
instructor in mathematics at Williams College, Williamstown, 
Mass. 


Mr. D. J. CrirrENBERGER and Mr. C. Haseman have 
been appointed assistants in mathematics at the University of 
Indiana. 


Mr. ARTHUR RANovM, formerly professor of mathematics in 
the University of Washington, has been appointed assistant in 
mathematics at Stanford University. 


ProFessor Fiorian Casort, of Colorado College, has 
received a half-year leave of absence, which he is spending at 
New York and Washington in collecting materials for his work 
as collaborator in extending Cantor’s History of Mathematics 
through the period 1759-1799. Readers of the BULLETIN 
will be interested to learn that Professor Cajori has found in 
the New York Public Library (Lenox Branch) and in the 
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Columbia University Library copies of E. 8. Bring’s disserta- 
tion on the transformation of the quintic (Lund, 1786). Mr. 

Harley (Quarterly Journal of Mathematics, volume 6 (1863), 
page 43), could not learn of a complete copy outside of Sweden, 
except one at the Pulkova Observatory. Mr. C. Hill (Ofe -sigt 
af Kongl. Vetenskaps-Acadamiens Férhandlinger, 1861, page 
317) speaks of its rarity even in Sweden. 


Dr. W. F. Wisicenus, editor of the Astronomisches Jahres- 
bericht, died October 3, at the age of 46 years. 


NEW PUBLICATIONS. 
I. HIGHER MATHEMATICS. 


Arricui (G. L.). La storia della matematica in relazione con lo sviluppo 
del pensiero. Torino, Paravia, 1905. 16mo. 13 + 133 pp. L. 1.50 


Binur (E.). Abbildung einer unendlichen Ebene, die durch Aufschlitzen 
lings zweier senkrecht zu einander stehenden Strecken zu einem zweifach 
zusammenhingenden Bereiche gemacht wird, auf ein Rechteck und einen 
Kreisring. (Diss.) Jena, 1905. 8vo. 40 pp. 


BiytHe (W. H.). On models of cubic surfaces. Cambridge, University 
Press (New York, Macmillan), 1905. 12mo. 12+ 106 pp. Cloth. 
$1.25 


Botyal DE Botya (W.). Tentamen iuventutem studiosam in elementa 
matheseos purae elementaris ac sublimioris methodo intuitiva eviden- 
tiaque huic propria introducendi, cum appendice triplici. Editio 
secunda. Tomus II: Elementa geometriae et appendices. Mandato 
Academiae scientiarum hungaricae suis adnotationibus adiectis ediderunt 
J. Kiirschik, M. Réthy, B. Tétéssy de Zepethnek, Academiae scientiarum 
hungaricae sodales. Pars prima: Textus. 63+ 437 pp. Pars secunda : 
Figurae. 8 pp., 82 plates. Leipzig, Teubner, 1904. 4to. 


Bricarp (R). Matematika terminaro kaj krestomatio. Paris, Hachette, 
1905. 16mo. 61 pp. (Kolekto esperanta. ) 


Cars.taw (H. S.). Introduction to the infinitesimal calculus. Notes for 
the use of science and engineering students. London, Longmans, 1905. 
8vo. Cloth. 5s. 


Dostor (G.). Eléments de la théorie des déterminants, avec application a 
Valgébre, Ja trigonométrie et la géométrie analytique dans le plan et 
dans l’espace, 4 l’usage des classes de mathématiques spéciales. 2e 
édition (nouveau tirage). Paris, Gauthier-Villars, 1905. 8vo. 33+ 
362 pp. Fr. 8.00 

Frey (H.). Ueber das Vorzeichen gewisser bestimmter Integrale. (Diss. ) 
Heidelberg, 1905. 8vo. 47 pp. 

GMEINER (J.). See Stoxz (0.). 

Grar (J. H.) Briefwechsel von Ludwig Schlifli mit Arthur Cayley. Mit 
dem Facsimile eines Briefes von A. Cayley. Festgabe der Universitit 
Bern fiir das 50-jaihrige Jubilium des eidgenéssischen Polytechnikums in 
Ziirich. 1855-1905. Bern, 1905. 8vo. 42 pp. 
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GuIcHARD (C.). Sur les systémes triplement indéterminés et sur les syst¢mes 
triple-orthogonaux. Paris, Gauthier-Villars, 1905. 12mo. 96 pp. 
(Seientia, No. 25.) Fr. 2.00 

Herrrer (L.) und Korsurer (C.). Lehrbuch der analytischen Geometrie. 
(In 2 volumes.) Vol. I: Geometrie in den Grundgebilden erster Stufe 
und in der Ebene. Leipzig, Teubner, 1905. 8vo. 16-+ 528 pp. 

M. 14.00 


KiseELJAK (M.). Grundlagen einer Zahlentheorie eines ane Systems 
von komplexen Gréssen mit drei Einheiten. Bonn, 1 


(C.)}. See Herrrer (L.). 


Kottros (L.). Un algorithme pour l’approximation simultanée de deux 
grandeurs. (Diss.) Zurich, 1905. 8vo. 48 pp. 


KirscuHAxk (J.). See Boryat. 


Liseck (O.). Differentialreciinung. 2te, neu bearbeitete Auflage. Stre- 
litz, 1905. 8vo. 111 pp. M. 7.00 


i (J. W.). Higher mathematics, for students of chemistry and 
ysics, with special reference to practical work. 2d edition, enlarged. 

er and New York, Longmans, 1905. 8vo. 654 pp. Cloth. 
$4.50 


Pierpont (J.). On multiple integrals: 4to. 1905. (Transactions of the 
American Mathematical Society, 6, pp. 416-434. ) 


Rétay (M.). See Boryatr. 


Scumipr (E.). Entwicklung willkiirlicher Funktionen nach Systemen 
vorgeschriebener. ( Diss.) Géttingen, 1905. 


Scor6ver (R.). Die Anfangsgriinde der Differentialrechnung und Integral- 
rechnung. Fiir Schiiler von héheren Lehranstaften und Fachschulen 
und zum Selbstunterricht. Mit zahlreichen Vebungsbeispielen. Leipzig, 
Teubner, 1905. 8vo. 7-+ 131 pp. M. 1.40 


Srouz (O.) und (J. A.). Einleitung in die Funktionentheorie. 
2te, umgearbeitete und vermehrte Auflage der von den Verfassern in der 
‘‘Theoretischen Arithmetik’”’ nicht beriicksichtigten Abschnitte der 
“* Vorlesungen iiber allgemeine Arithmetik’’ von O. Stolz. (In 2 Abteil- 
ungen.) Abteilung II. Leipzig, Teubner, 1905. 8vo. 8+ 356 pp. 


TOtTéssy DE ZEPETHNEK (B.). See Boryat. 


Wiener (H.). Sammlung mathematischer Modelle, herausgegeben von 
der Verlagsbuchhandlungs B. G. Teubner. Leipzig, Teubner, 1905. 
8vo. 28 pp. 

WoRKED EXAMPLES in coordinate geometry. Graduated course in right line 
and circle. 2d edition. London, Clive, 1905. 12mo. 8¢ pp. (Uni- 
versity tutorial series. ) 1s. 6d. 


Il. ELEMENTARY MATHEMATICS. 


ApAms (H.). Practical trigonometry, for engineers, architects, surveyors. 
Enlarged edition. London, Whittaker, 1905. 12mo. 78 pp. 2s. 6d. 
Borreer (A.) und Harrenstern (H.). Die Trigonometrie. Fiir den Un- 
terricht an Realschulen bearbeitet. Leipzig, Diirr, 1906. 8vo. 35 pp. 
Bos (H.). Géométrie élémentaire. 20e édition. Paris, Hachette, 1905. 
16mo. 288 pp. Fr. 2.00 
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Buraui-Forti (C.). Aritmetica e geometria per la quarta classe elemen- 
tare. Torino, Paravia, 1905. 16mo. 100 pp. L. 0.60 


CataniA (S.). Aritmetica razionale ad uso delle scuole secondarie supe- 
riori. Catania, Giannotta, 1904. 16mo. 184 pp. L. 1.60 


Evucirp. Elements, book I. With commentary based principally upon that 
of Proclus Diadochus, by W. B. Frankland. Cambridge, University 
Press, 1905. 8vo. 156 pp. Cloth. 6s. 


Fixe (H. B.). A college algebra. Boston, Ginn, [1905]. 8vo. 8 +595 
pp. 12mo. Cloth. $1.50 


Font (N.) et Hucon (C.). Algébre. Compléments a l’usage des éléves du 
deuxiéme cycle (sections C et D) (programmes du 31 mai 1902). Mar- 
seille, Ferran, 1905. 16 mo. 8+ 150 pp. 


FRANKLAND (W. B.). See Evcuip. 
GazzaniGA (P.). See VERONESE (G.). 


Grrop (J.). Précis de trigonométrie, conforme aux programmes du 31 mai 
1902, pour les classes de seconde C et D, de premiére C et D, et de mathé- 
matiques A et B. Avec 414 problémes et exercices proposés. Paris, 
Alcan, 1905. 8vo. 8-+ 210 pp. Fr. 2.40 


Hatt (H. 8.) ‘and Stevens (F. H.). A school geometry. Part I: Lines 
and angles; rectilineal figures. London, Macmillan, 1905. 12mo. 
Cloth. Is. 


Harti (W.). Tables and constants to four figures. For use in technical, 
physical, and nautical computation, and adapted to the requirements of 
junior mathematical students. Cambridge, University Press (New York, 
Macmillan), 1905. 8vo. 9+ 60pp. Cloth. 


Hartenstein (H.). See BorTGer (A.). 

HeEEGAARD (P.). Lerebogi matematik. Kjébenhavn, 1905. 8vo. Kr. 7.00 
Hucon (C.). See Font (N.). 

Jacos (J.). Lehrbuch der Arithmetik fiir Untergymnasien. Abteilung IT: 


Lehrstoff der 3. und 4. Klasse. Wien, Deuticke, 1905. 8vo. 3+ 142 
pp. Cloth. M. 1.80 


JACOBSTHAL (W.). See WEBER (H.). 


Licutroop (J.). Elementary algebra for junior students, with exercises and 
answers. Part I of an Elementary and intermediate algebra. London, 
Ralph and Holland, 1905. 12mo. 228 pp. Cloth. 2s. 6d. 


MANUEL d’algébre et de trigonométrie. Par une réunion de professeurs. 
Paris, Poussielgue, [1905]. 16mo. 8+ 216 pp. (Collection d’ouvrages 
classiques rédigés en cours gradués. ) 


Mayer (J. E.}. Das mathematische Pensum des Primaners. Ein Hilfs- 
buch fiir den Primaner humanistischer und realistischer Gymnasien, fiir 
Techniker etc., sowie besonders fiir das Selbststudium. Heft 17-18: 
Lehre von den Kegelschnitten in elementarer Behandlung ; vollstindig 
geléste Uebungsbeispiele ; Elemente der projektiven 
zig, Schifer, 1905. 8vo. 83 pp. 

MODEL ANSWERS to intermediate pure mathematics papers set at the “lvl 
University intermediate examination in arts and science from 1897 to 
1905. London, Clive. 1905. 12mo. 174 pp. (University tutorial 
series. ) 2s. 6d. 
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Sisk (B. F.). The foundations of higher arithmetic. New York, Silver, 
Burdette & Co., [1905]. 12mo. 10+203 pp. Cloth. (Standard 
$0.65 


series. ) 
SwiTrH (D. E.). Aira. for beginners. Boston, Ginn, [1905]. 12mo. 
6+154+427 pp. Cloth $0.50 


SoMMERVILLE (F. H.). First year in algebra. New York, American Book 
Company [1905]. 12mo. 208 pp. Cloth. $0.60 


Stevens (F. H.). See Hart (H. S.) 


VERONESE (G.). Elementi di geometria ad uso dei ginnasi e licei e istituti 
tecnici a biennio), trattati con la collaborazione di P. Gazzaniga. 
Parte I. 3a edizione. Verona e Padova, Drucker, 1904. 8vo. 24+ 
124 pp. L. 1.25 


Weser (H.) und (J.). Encyklopidie der 
matik. Ein Handbuch fiir Lehrer und Studierende. (In 3 volumes.) 
Vol. Il: Elementare Geometrie. Bearbeitet von H. Weber, J. Well- 
stein und W. Jacobsthal. Leipzig, Teubner, 1905. 8vo. 12+ 604 pp. 


WELISTEIN (J.). See WEBER (H.). 


Wits (H. G.). Elementary modern geometry, experimental and theoret- 
ical. Part I (Chapters I-IV): Triangles and parallels. London, 
Frowde, 1905. 12mo. 244 pp. Cloth. 2s. 


ZoLEsE (C.). Trigonometria pianae sferica. Libro di testo per le scuole 
secondarie superiori. Napoli, De Rubertis, 1905. 16mo. 78 pp. 


APPLIED MATHEMATICS. 


ABRAHAM (M.). Theorie der Elektrizitit. Vol. Elekromagnetische 
Theorie der Strahlung. Leipzig, Teubner, 1905. 8vo. 10-+ 406 pp. 
Cloth. M. 10.00 


Barker (A. H.). Graphic methods of engine design, including ‘the graph- 
ical treatment of the balancing of engines. 2d edition. London, Tech- 


nical Pub. Co., 1905. 12mo. 218 pp. Cloth. 3s. 6d. 
BAvERSFELD (W.). Die automatische Regelung der Turbinen. Berlin, 
Springer, 1905. &vo. 7+ 208 pp. M. 6.00 


(E.). See Cuwoxson (0. D.). 


Brunwn (A. von). Die Sikularbeschleunigung des Mondes. (Diss.) Gét- 
tingen, 1905. 8vo. 100 pp. 


Cuwotson (O. D.). Lehrbuch der Physik. Vol. III: Die Lehre von der 
Wirme. Uebersetzt von E. Berg. Braunschweig, Vieweg, 1905. 8vo. 
11 + 988 pp. M. 16.00 


FétzerR und Kraus. Hydromechanik oder die Lehre vom Gleichgewicht 
und der Bewegung des Wassers. Strelitz, 1905. 8vo. 62 pp. M. 4.00 


Gorton (F. R.). Ueber das Minimum bei Spitzenentladung in Chlor, Brom 
und Jod und die Empfindlichkeit von Spitzen. (Diss.) Berlin, 1905. 
8vo. 37 pp. 


Harr (W.K.). Flexure of reinforced concrete beams. Chicago, Western 
Society of Engineers, 1904. 8vo. 14 pp. $0.50 
Hiro (I.) The statically-indeterminate stresses in frames commonly used 
for bridges. New York, Van Nostrand, 1905. 12mo. 9+ 174 pp. 
Cloth. $2.00 
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Hortorp (L.). See Keck (W.). 


Howe (M. A.) Cross-bending tests on steel-concrete beams. Chicago, 
Western Society of Engineers, 1904. 8vo. 15 pp. $0.50 


Keck (W.). Vortriige iiber Elastizitits-Lehre als Grundlage fiir die Festig- 
keitsberechnung der Bauwerke. 2te, vermehrte Auflage, neu bearbeitet 
von S. Hotopp. TeilI. Hannover, Helwing, 1905. 8vo. 8 es 

M. 8. 


Kraus. See FoLzer. 


LreBENow (C.). Ueber die Abhingigkeit der Kapazitit der Bleiakkumu- 
latoren von der Stromstiirke. (Diss.) Gdéttingen, 1905. 8vo. 32 pp. 


Peprotti (L.). Elementi di geometria descrittiva. Milano, Sonzogno, 
1905. 16mo. 61 pp. (Biblioteca del popolo, No. 374.) L. 0.15 


Porter (A. W.). Anintermediate course of mechanics. London, Murray, 
1905. 12mo. 430 pp. Cloth. 5s. 


Putten (W. W. F.). Application of graphic and other methods to the de- 
sign of structures. 2d edition. London, Technical Pub. Co., 1905. 
12mo. 35 pp. Cloth. 5s. 


RrepesEiy (P.). Ueber den Kurzschluss der Spulen und die Vorginge 
bei der Kommutation des Stromes eines Gleichstromankers. Ein Bei- 
trag zur Theorie der Dynamomaschine. (Diss.) Kiel, 1905. 8vo. 
62 pp. 

RosENBERG (F.). First stage mechanics of solids. 5th edition. London, 
Clive, 1905. 12mo. 288 pp. Cloth. (Organic science series. ) 2s, 


(L.). Wyklady zakopatiskie z dziedziny fizyki 
Warszawa, 1905. 8vo. 2+ 104 pp. Rk. 1 


Unpevutscu (H.). Theorie, Konstruktion, Priifung und Regelung der Fall- 
bremsen und Energie-Indikatoren, einschliesslich der Beanspruchung und 
Priifung der Schachtférderseile auf Stoss, Freifall-, Fang- und Indikator- 
Versuche. Wien, Deuticke, 1905. 8vo. 11 -+ 244 pp. M. 10.00 

WINKELMANN (A.). Handbuch der Physik. Vol. IV, 2te Hilfte: Elek- 


trizitit und Magnetismus. Leipzig, Barth, 1905. 8vo. Pp. 385-1014. 
M. 20.00 
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